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itmm 1 ] 
mmM 2 ] 
m^m 3 ] 

[If ^11 4 ] 

(la) iS^iJ^-^ 3 t {± 5 Oie^iJ ^^tf^^, 

(lb) itfS^n- Kcoltrnt^i 0 ttrlB (la) (^^K^t |WI— O^KU n - Ft" 

(1 c) frlfl (1 a) t7t{± (1 b) <^W<DlE^iJtC^^=^^t-^>6^ >^^«m^^'3- 

Fi- ^ >K U ^ F i: |WI^(7)titg ^ ^ *° V ^ F ^ n - F-t ItS^, is i CF. 

(1 d) (1 a) ~ (1 c) <^v>TtL;6-o^m<7)tBmi. s /ct±^(75iffjtt::^ > > 

(2a) 4 * fi 6 OS2^iJ =^^tf ^^m. 

(2 b) itf5^3- FcOiimtC i ^)tulS (2 a) (Dmm.tm~(o^°^) ^-f^ Y^^- Y-^ 

(2 c) fjlE (2 a) tfz\t (2 b) C9«OSe^J tz^^^^-f-^ '^is^jj^m/i^'a - 
Fi" ^ U ^ -7° 5^ F h |Wl^(7)tttg ^ ^ ^i^" V ^ y"^ F * 3 - F-f" is J: t^. 

(2 d) mis (2 a) - (2 c) <7)V^-r:}X:^^<7)«OffiM#U ^fz\±^(Dmn\^^ h V > 

lli^:^ 5 ] 
[IS^:S 6 ] 

:^ 1 ~ 5 (D\^^-ffLi)--\z%^m(Dno 

(la) iE^iJ#^ 3 t {± 5 <7)@B^iJ ^^ti^^^m. 

(lb) mfS^n- F<7) i9 tufa (la) O^f^Mi: [WJ— (D.-f? U F=^ 3 - Ft" 

(1 c) tfrlB (la) (lb) OWOME^iJl''^M=^*-r^)i^ ^^^wm^^'^i- 

Fi- ^ y ^ y"-^ F t I^^c7)iltg ^ ^ i; ^ F ^ n - F1- ^ mM. is J; C/. 

(Id) tiriB (la) ~ (1 c) <D^^>^n--i)^(D-mk(Dm^m.. t/^ii'?-oif>T-t^x > v > 
(2a) iE^ij#^ Atfz\±& (Dw.m "k^t^mm. 

(2 b) ilfS^a- F<7)|i^tc J; 19 tulB (2 a) (DWMtn-~<^^') ^7°^ Y^^^- 

(2 c) ItflB (2 a) tfzii (2 b) 0«<^SE^iJ ^ '&*3M^:i-'=' - 
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(2d) tuia (2 a) ~ (2 c) (^v^i":}x;5-<50M(7?ffiffiSI. tfcJi-eoifJttcx h U > 

umm 9 ] 
umm 1 0 ] 

[W^iM 1 1 1 
[W*JI 12] 

[iff^il 1 3 ] 

mm^^^. mm^mm-x'^^. 10-12 (D\.^im-^-Kmm(Di3mo 
m^m 1 4 1 

[imm 1 5 ] 
mi^m 1 6 ] 

lltM 1 7 ] 
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10 0 0 1 1 
[0 0 0 2 1 

w^. m'By°') ^ y^^^K (PrP^ ^) <Dmm^^i^-oxB\^n^^i^^y'') ^y 

yy:^)VY • =3 -r^fi ( C J D ) > h-ry • >'j3.hn^x-7 - •V'^^'^:* — ^ ( 

G S S ) > H ^7 V is J: ^^C7) ;^ ^ ^ - , ^y^ fS^'Mlt. v ^'IttttiKtt^m^ 

'>vft#it'caM;!E (BSE) . ^■^::iim^mmm^£t^i)mhnx\^^=ho v^-r^t^^^^^t-eoit 

[0 0 0 3] 

(PrP'=) p r p ^ m—<7)r^ymw.n^w^^^^<^^i^w- 

V^-g-o m^(Dt^^. P r P'^ ^^^P r pS i:c7)^fl!fet:iJ: »9 t^P r " mtL. ^(D^ 
\^^d'\Em.^^^tl-^'^^-^K lEIi'fc^ :^^XAii5fe/i/F0^-^'^;&o ^')^ymit^ PrP^ 

[0 0 0 41 

BSEli. PrP^ " ^^tfy^y<Dm^Uii<DmW.^J:tlzXnA't^^^.-^l'. ^^M.^ 
u4 yy h • ^^ym (vCJD) ^^^i-^o V C J D(±ft#^tfei:ift^lltbl*# 

itmui&T. tmui&T. ^M.mm. ^tHjMS^ tti&mfc. mm^t-^. ^bk._^m 

fc^-U-^Etr-r^^^-C-^^&o B S Ei^^tci^ V C J Di±. 2 0 0 2^5B^T'tC^|lIt?l 
2 2^ $ tLT *3 ^) , is it ^;!E«#^iI'J J: ^ t:: ii^^^ ^ ^^S" 

[0 0 0 5] 

^-i)-i>m^'t^i-fx. y'v :^ym(Di^^^^m\^xm^^£m^-^^^j:^fi^x\^^^i)\ ^fzm 

:gU^ C0#^ j3 T gfe^n O^b-^t/ <7) 43 ^ y i; >' 9^ :t^* ^) <7) ^^t^f ^ 
75^~>&$tL. ^<7)^ v^B (Xi YG et al. 1992. Nature 356 (5370) : 598-601 

) , ay^'\yy Y (Caughey B et al. 1992. J Neurochem 59(2) : 768-71) . T> h 

(Tagliavini F et al. 1997. Science 276(5315) : 1119-22) . ^-t^'Jy. ^ 
uuy^ ^uu^y, E- 6 4 d^if<^'>^-r-r >-/nT-T--tf|?EWJ (Doh-Ura K et a 
1. 2000. J Virol 74(10): 4894-7) , y'u-^-jy^ ^ u )]yy'u-^iy y ^ T^-fu^pytj: 
t^coy ^Ti^^ymmii- (Korth C et al. 2001. Proc Natl Acad Sci U S A 98(17): 9 
836-41) > 5^°;V7 V :^^"7 n->T — >4 t'^^T^ ^ 5^ n — (Caughey WS et al. 
1998. Proc Natl Acad Sci U S A 95(21) : 12117-22) . ^>h^?-V5Ki;-if;V7^->> V 

r^T-^f- ^) — y ^ ^xf-*) r ^ T ^ • K^ifcov r^^-r-r ■/ • , ^— 
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^if<^^^-^>si (iifr?i 2 003-4077 s-t-i^r*) t^i)K mmm^^'^m^mm<D'^ 

o 

[0 0 0 6] 

mffXU Ifi^li. G A P D H (Dm^± T^y7*-A% ^ "lir^ is i / ^ liiM.m± 

Prp2 = co||^fef±y;^^i'^-r;&)6^^ LfL^v^;^^ |Wl^t3PrP'= (D^Mi>nM^tL. P 
r P " (D:^^<Dmt^<^Mm^%W^^ii^^'^Jl^^^^o 
[0 0 0 7] 

P r P (D^mm^ ify- ^ f^m^ J; 19 P r P s ^ 

^ in vi tro-em« L ^ 1 75^ia« ^ :}xT *3 l9 ^ 7° V :t y mWiM^(^^'^^^^7^^ ^ 

tfc. JfL-7°'J :t >t/L#7e)^^in vitro-^'P r P^ = <7)5^^*ia$Ls in vivotc jSV^T 
^ e-<D^T-';v-7'>v!^l'i3v^TP r P^ " ^WM}^-^j:hx:^Kn^%^^^-t^^hi)^ 

[0 0 0 8] 

^ ymi<zy^M^j:mmmii^fz^^^ir^ mfz^j:i^mm'^mmm(7)^mmk < ^ tt-r 

[#f1=S:m 1 ] #P3i 2 0 0 4 - 8 1 0 3 4 

[#i^^«2l iii^<2rM^o 3/0 3 8 0 7 4^^-^yy]yy V 

imi^^WXMl] Kaneko K et al. 1997. Proc Natl Acad Sci USA. 94(19): 10069 
-74 

[#^#^«2] White AR et al. 2003. Nature 422(6927) : 80-3 
l$mWf':^M3] Solforosi L et al. 2004. Science 303(5663) : 1514-6 

[0 0 0 9] 

mm^M^-t^fztt)<D^m 

[0 0 10] 

±.mmmimik-r^fz&^zimM^i:^^r^fzt:i^^ ■r^7.<D'Wm.-A^h 
UMLfz'WU.WM^^yV :t ym^^r^l^-^ ^^^^^-t ^ ^ t K X 'O. MpJf&-^(D^^d:h 

mmp^^^^^x^xi>mm^j:^mm^-^mhfi^^t^M.mLtzo ^hiz^ 
Mt'> Prp2 i§mm.^fS'\±imir^uyv tym^<7)m.i^=?-^mxL. mm<^^^ 

[0011] 

gp^. :^mMi±. mmMMM^miiJi^^tLx^t^. -/v ^ym(Dmm(Dfzi^(DMtizm 

§ ^ i^z^mMii. mmmmk:^^. m'^y^') t ymm^Wi^^^^-t^^y"') ^ y^w 
mii,=^'i)^^x ^fifzi,(Dx^h. ±%^m kzm-f^o 

[0 0 12] 
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(la) mm^ 3tfzit5 cosB^ij ^^-tf^m. 

(1 b) st-fS^^- F<^liMlc J: Off Ifi (1 a) O^m^ 111— c7)5K 'J ^7°f- n - Kt" 

(1 c) mm (1 a) ttzli (1 b) co^m<^SB^Jt'^M«:*i"^^^ '^isK'i^mT&^a - 
Fi- i> 4^° V ^ -7°^ F t |W|#(7)#tg ^;ti- -?> ^ y ^ F =^ :3 - Fl" ^ I^^St. is J: '0'\ 
(1 d) mia (1 a) ~ (1 c) (75v^i"tL/0^O;lfm<7)fflltiI. tfzli^(Dm)n^z:^ y 

VOL > h ^^#T'^^-r r >; X L, - Ff ^ *° V ^^"-^ F t m^<Dm 

m ^ ^i" -2, *° i; ^ F =^ 3 - Fi" * ^^m. 

(2a) mn^^ 4tfzi±6 

(2 b) itfS^ 3 - FOliBtc J: DItfia (2 a) (7)mmtm-'(D^°V ^-f^ =1- v-f 

(2 c) triE (2 a) * (2 b) (Dmm.<7)mnK^^^^ir ^j:^mmm^^^~ 

F-r ^ *° V ^ -7°^ F t m^<7^^M * ^ *° v ^ F * 3 - F-r ^ w> is j; o=\ 

(2d) mm (2 a) ~ (2 c) (7)v^-rl^^^(7)M<7)^gMii. f /c ^ <7? Bf >t I' ^ h U > 
V i > h ;fc^#^:v^ -r :7^^ V X L. K^^m^^^^ - Ft" ^ *° U ^ 7°^- F t m^<Dm 

[0013] 

b MM $ ±fa^ij m-r^o 

(la) BB^J## 3 1 7t a 5 CO v^i*tL:6^(7)BB^!j ^-^tf^m^ 

(lb) stfe^=-3- FO^mtc i i9ltrfa (la) oWt|WI-«50*°V^y-^ FSr3- Ff 

(1 c) tula (1 a) (1 b) (7)^m<7)ia^jtc^M^^i-^^^ ^ism^mj^^^n- 
(1 d) ttria (1 a) ~ (1 c) (D\^^irfi^-<D-mm.<^mnm. tfzii^<Dm^^^^hv ^ 
m^^i- ^ *° u ^ 7°f^ F * - F-t ^ ^^m. 

(2 a) ia^J#^4 1 7t{± 6 <7)v^TtL^^«^SB^j'^'^tf^m^ 

(2 b) atf5^3- F<^«iiEtw J; 19 Itfia (2 a) |WI-(7)>}>° V ^t'^ F=l: Fi" 

(2 c) mm (2 a) S/cf± (2 b) 0»<7)ia^ijti^^^;t-r^^^ >&i3ltM/6^'=i- 
F-r^jJ^'U^-/^ Fi:|WI^(^M*^i-'g.'}^V^^-9^ F^n- F-r^'^m> isjitf. 
(2 d) tufa (2 a) ~ (2 c) (DV>•r^^^^<7)^m<^ffi1tiI> t /t{i-eoii/f>tt'^ h V > 
y h 7^1; XL. ^-o, Fl-^^'i^"!; ^7° -5^ Fiiiwi^coa 

[0 0 14] 
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i^-e ^ ^ ±IH:^vi I' M -r ^ o 

[0 0 15] 
[0 0 16] 

mm^y^K prp^ (Dmrn^w^m^^^izMM ■ ^M^. u^Lfz^mmm^Ki^^ 

■f')^ym<n sltT * ffi^ $ -li- ^ /f It < . |W| o T ^ ^ ;fx W^ffi^ ^ #M L 
[0 0 17] ^ 

mm ^ nMir ^i-z\t 

[0 0 18] 

v^l?&i). :*:^ig<^:^'^i3J;t>'S#}±> ^^M^H't-^v^'CJ: <*n^n/;'ltffi<^:^-S^'tte 

{±iSE# 2005-3032415 
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:ScWiKBW.'^iifzti5'0 K^7t>fL^o :*^55^*:ScWct L-C{±. ^Jx.}i\ Sambrook et al., M 
olecular Cloning: A Laboratory Manual, 2d ed. , Cold Spring Harbor Laboratory Pre 
ss (1989) ^Xlf Sambrook et al., Molecular Cloning: A Laboratory Manual, 3d ed. 

Cold Spring Harbor Press (2001); Ausubel et al.. Current Protocols in Molecula 
r Biology, Greene Publishing Associates (1992, i5 ^ r^2000<D^M) ; Ausubel et al. 
, Short Protocols in Molecular Biology: A Compendium of Methods from Current Pro 
tocols in Molecular Biology - 4*'^ Ed., Wiley & Sons (1999); Harlow and Lane, Ant 
ibodies: A Laboratory Manual, Cold Spring Harbor Laboratory Press (1990); i^Xlf 
Harlow and Lane, Using Antibodies: A Laboratory Manual, Cold Spring Harbor Labo 
ratory Press (1999) t'-^mif(brL:h o 
[0 0 191 

dkm $ i± . m-^m 13 'Sm L T v> ^ nm. t tz \t mm&^ \z «m $ ^ tztm. m x. if 

^PcWim. 'y*. ^^=yijtj:}f(oi/ijPcmm. ^y^. •i'v. -^^v^ 

[0 0 2 0] 

^-MMtLXli. Mx.{f\ iru^ yy -^aym (C J D) . 

-7y • ly^Yu^ y^y- • ^y^^yij-m (G S S) ^ V i6 IXJ-^ ^cd:^ V ^ if- 

. ^i^mn^mm (BSE) . :T->n|^||;btHi^ 

c7)^#tf) ■e^oT'fcJ;<. i^J£ii\ B S E^^^^OjS:fttc J; 

^MCJD (vCJD) H h^:^M^^^<7)jtfflt3J:^ISIIttC J D'^^^^ix^o t 
[0 0 2 1 ] 

m%Mmx^\-(Dmut \^x6^m.-^fi^^^x^oxi,. :^mn^^i^^^x\±mmmm.^u^ 

[0 0 2 2] 

%m^\^^tnmm.^\^X. ^mmUt \f^m%Wmm. (MSC : Mesenchymal Stem C 

ell) J h^^^^o ---e r#n«i&j h\±^ -m^^ ^iif'km^-t^%m^(o^mmt^nm 
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[0 0 2 31 

wm. ^ fifz^mmm^ ^ Lxn^K^o ^ is . mmmmm * 'j^m l r ^ v^-ttM^ 

J^^JjLfzo :2^ll§g#^{±^t:. #Mt7tliM»;6-p5^^$;^^;|> Wlffll^MT^- 

m^mmnmm ttzimE smmmmmm^. nmmmtfzii^^ 

[0 0 2 4] 

mm^^^- (^^> -r^- 4'K#<75m^^«i^tTv^^^T<7)«-^ 
6^itv%hmti^^^fzmu^t^-fo ^m.m%¥Mmi. m^\t. sh2 (+) . shs ( 

+ ) . SH4 (+) . CD2 9 ( + ) . CD4 4 ( + ) , CD 1 1 b (-) . CD 1 4 ( 
-) . CD34 (-) . CD4 5 (-) <7)#m^^i-^lfflBat:*^75^ :iKh-^-iJ~K 

iX- -5) o 

[0 0 2 51 

/^fflfla# =t ^tf S ^ t ii^X- ^ ^ o 
[0 0 2 6] 

m<D—:^<DmMKis\^x. mmm'^wt^ sh2 (+) ^ shs (+) . sh4 (+) 

. CD29 ( + ) . CD44 ( + ) . CD14 (-) . CD34 (-) . CD45 (-) 

:^mnKi3\>X. ±M^X^(DmU5^Momt\^X\±. Lin (-) . S c a-l ( + ) 
. CD 1 0 ( + ) > CD 1 1 D ( + ) , CD4 4 ( + ) . CD4 5 ( + ) ^ CD 7 1 ( + 
) > CD 9 0 ( + ) . CD 1 0 5 ( + ) . CDWl 2 3 ( + ) . CD 1 2 7 ( + ) . CD 

164 ( + ) . y ^ y^u^-^^^y ( + ) . ALPH ( + ) s ^^-^^^-^f-l ( + ) <d 

mWi^^-r^m'Rmu'^^t^mm.^m. ^^v^tiAciss (+) o#m^^-r'S«=ir 
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[0 0 2 7] 

w^mm^m^^xmni^^ fLfz^m^<Dmm^mm%xh ^ WimMm. 

o 

[0 0 2 8 ] 

m%mim\z.^%-f^o m\^<\±m\Mm v^^, ^-^h. -^^^cf^^ 5^^^. 

^-.n, i^ij^ -zr^, -9-;^. th^^f) m^x$>^7b^. #lcM 

[0 0 2 9] 

2 0 0 0 iiiiz:-ej:bmt;jsi:/^^^tc+^^B#pBi. m^'^izx^^mmm't^^^i^^. M^t-^m 

^ irbSl. 0 7 g/m 1 7)^1^ 1. 1 g/m 1 (DmmK'ktii:h-'^<DitM(Dmm^m^m 

. ^'m^^?.M't-(Dtzisb(Dmmx\ m^k:^^^(DitMiz}^^cfzii:m:'^^it>^(Diz-t'^^j:mm 
"km^-t^o 1 0-3 o'j^mmmx^^o m^x-t^mm'j^m(DitMii. utL<ii 

1.07 g/m 08 g/m 1 <Dm.m 1 . 0 7 7 g/m 1 ) Ir^-So 

^S^SB^>CN<^7ti6(^^fl£i: LXli^ F i c o 1 e r c o 1 m^ffi -5, ^ <>: ^Jis-t:- 

[0 0 3 0] 

*#M^^-^(i\ t-f\ i';«L/c#ffim (5-1 0;« i) ^mm (i l- 

15?:2ml+Ficol=l-3ml) ir^i-^L. Jt'll^ (2 0 0 0 HI^T' 1 5 ^m) # 

Mlfe^M (1^1 ml) ^0«|ffl!&M^lfflS&c75Y5fci#-cD7ti^tz;^#V#?i£ ( 

NPBM 2ml) ^ZU^LX. TO. jt^L^ ( 2 0 0 0 0^^' 1 5 ^Pb^) i-^o^V^^\ 

±m^^m^Lfz^k. m^Lfzmm^mii^-t&o :^mmm^^m(oummtLxit. ^ 

[0 0 3 1 ] 

■ mmi-xn-fzmMmm^mx^^x. nmmmm^^itLn^^mmmmk (mmm^ 
mm) ^-^t^mm^mx^^o ^mmnmrn^^t^mm^mn. f!ix.if. -wmmm. 
stmm. ^ ^ v> itmnrnm-^"^ h m^L-^^m l t# fz±%^(Dmm'ji-m <D^i)-h. .his s h 2 

[0 0 3 2] 
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V#t^4't^T^S^@53t'C^=^^TV^ ^^Wi:. Jt^ 1 . 0 7 g/m 1 1 . 1 g/m 1 (7)15 

mt^j45Cfc'fi«^i:^i6^(otc+^^B#Fmi^mp*-t^o M-^. 10-3 o^mmmx^^o 

) iii ^^MVn^o M^Sfiji'll^^^^^^^^^Wfc LT(4. F i c o 1 tS^P e r c o 1 
[0 0 3 3 ] 

^mi't^^if. t-f. (2 5ml) ^ fcJAM^lfil^lWIfi 

o p B s v#?ttcrrt^ Tt'i:^ ( 9 0 0 g 1 0 53^Pb1) l. mmm^ p b s t-ri^Lm 
iix mmmmit 4x10' mmym 1 -r^^it^zxy). jflLM^=srp^*-rso -eo 

f^, -eo^ t)5ml=^PercoUig:(l. 073 g/m 1 ) ?t>lL- ( 9 0 0 g 

T'3 O^F^) L> Wm^-li^ttmi-^o ttffiL7tW«^® 
(DMEM, 10%FBS. 1 %anti-biotic-antimycotic solution) KM"^ 

L, (2 0 0 0 mis-el 5^m) -t^o >k^^x\ m'L^ik<D±M^^m^L. ttmhfz 

mM'^MUL. Jg^-T'S) (3 7t:. 5%C02 in air) o 
[0 0 3 4] 

, Lin (-) . S c a - 1 ( + ) . CD 1 0 ( + ) . CD 1 1 D ( + ) . CD 4 4 ( + 
) . CD45 ( + ) , CD71 ( + ) . CD90 ( + ) . CD105 ( + ) . CDW12 
3 ( + ) , CD 1 2 7 ( + ) . CD 1 6 4 ( + ) . "7^ •^n^.^'^> ( + ) . AL PH ( 

i n m'^mm^M-^- ii-^^-r^ 'mm.^M^-f ^ ^ h\z ^ t^)^x ^ ^ o 

[0 0 3 51 

^fz^ ^mmmi)-hn'm\^fz%mn. mwmm^^. s o o u-^^^tm^j^^^r^fz^m^^ 
-[■^^^xnn. vW^afrTm^ig^saTS'L^^^TV^, ^t^w^. itn. 1.07 g/m 1 ^^p. 1 . 1 

mmii^'t(oi^mz.]B]^fzitLm.^^t>^<D\z^6i-^£m^'^M^-t^o m-w. 1 o-s o^p^ 
niS-xh^o m^'^^Mm.5^m(oitmi. ut\^<i±i . ^/xa\i}-hi. osg/ 

m 1 (Dmm (1?ilx.«\ 1 . 0 7 7 g/m 1 ) X^h^o ^^;K^SEit'i:^<75/ii6<Z)M t LTii 
, F i c o 1 m^P e r c o l?S^ffl V> ^ <h /S^-e ^ ^ ,55^ l^^OPl^ tL:& V^o 
[0 0 3 6] 

*#fil^^-i^rii\ #mt!)tJ>a^^«Lfc#WS/ci4M»*l^*<^v#m (PB 

S + 2 %B S A+ 0. 6 h A + 1 %--?^viJ h 1^7° h-^^ v>) 

vtmt3rS^L> ^cDd *,C05ml*Ficol+Paque?W(l. 077 g/na 1 ) h 
r^-^L. (8 0 0 gT-2 Q5^m) «lfflJiaM^ttffii-^o i<^Wm^lii=lr 

lfflia<^?5fe^|K^:^v:46 ( a ME M. 12. 5 % F B S . 12. "^mff > 0 . 

2% i -4 J 2 0mM^^^. 0. 1 mM 2 - \- ^ - 2 mM 

L_^-;V^5>^ \ ^M. \± Yu u )V^Vy 1 %anti-biotic-antimycotic solution 
) twrft-^L. ^'t- (2 0 0 Odilg. 1 5:S^Fb1) -r^o ^V>t:\ ^.Wi:<^±S*^l^* L/c 
fi:. iitl^L/cW^m^RL. (3 7°C. 5%C02 in air) o 

[0 0 3 71 

■^^m<^mm6^m(omomm\t. m^mi&s tfzm^%m-m 

lai i9^^ILT#/^mWI&^S-eabo-C. 1=*^^lfflia-^^<bLt#^ AC 1 3 3 (+) O 

^:h\^\tW^!MUi)^h^^'L-^my^xmz±M<^Mm.^m<D^-^-'^> ±s2AC 13 3 
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ra 1 1 . 1 g/m 1 <7?|aiati^t:^x^liia^lii^ 0^131 L. ^ , AC 1 

3 3 (+) mr^i^m-r^mm^miix-t&^ti^^i^mm-r^^t-^^x-^^o ^--^ rjt 

&^mM'L^(Dfzisb<DmUt LXii. F i c o 1 Wi^F e r c o llS^fflv^^ C i /O^'-e ^ ^ 7i)^~ 
[0 0 3 8] 

*k=ffi (L-15 + 0. 01%DnaseI, 0. 2 5%VVy°^yy. 0. \%^'7-Y 
^--tr=^^tfV#?W4'-e, 3 7 3 0 tf ^ x ^ >' ^^'t^ i ^9 o 

^m(7)lffll&>6^'^ AC 1 3 3t/L#;*flJfflLTAC 13 3 ( + ) El^Z-t ^ o ^tL^iJ; 

CI 3 3 ( + ) ,tfflm'7)|ilJ|Xfi, v^J^^. :y Mf-X^fiJffiL-C. tfci±, 4r;vy-^- (F 
ACS^&tO ^fUMLT^fd,- tid^^-ei^o 
[0 0 3 9] 

^m\^^'^^^^Wim-mm.. ^wmmmu mmmmm.) . i^i^xmwmu. aci 3 

[0 0 4 0] 

ps o^^sfioii^Mfi^iiSn*? it/'Vt/^fiP r p^ (D^y^m^M-t ^mMmmM'^mm 

[0 0 4 1 1 

^2000-512131) . -f^^^yyy. -^^ x ^ y rym>i^ xzr^ommi^ ( 

#^2 0 0 4 - 5 0 1 6 2 6) fj: }f ^ "^^ir & :iirh KU^-^ii^ i^l'f'^'ii^^^^o 
[0 0 4 2] 

:2|s:^0>^t'i3V^T. m-ZV ^>in;#t«. P r P is XXf/^ttzltP r P ^ l^i^^-^nrfg 
^Sl'^**'5^1"^o *BJffl#l'i3V^-C{4. #twSUia<^=&v^l5ai9, ffiM r^#j 
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Fab, Fab' . F (ab' ) 2. Fv, d A b i3 J: t/^S«1«^«lllf it 

L-<, m^lt\ fmW-Xm2. mW^:P:Wi3. Enari M et al. 2001. Proc Natl A 
cad Sci U S A 98(16) :9295-9> Peretz D et al. 2001. Nature 412(6848) : 739-43. Gilc 
h S et al. 2003. J Biol Cham 278(20) : 18524-31^ if I' |5«^ (7)^. y^') K 

_-^^n-y72-5 (^fE#^ : PERM P-18516) j3 i lF4 4 B 1 ($it#-^ : PERM P-1 
8515) KX^M^^i^^i><^^£t':^'^lfhti&o tfz. -A-^-ihmn^mir ^ ^ ti}^tfm 

\) ~-y ifirZ :i tTb^-^^ ^ (_L|aEnari M et al., Gilch S et al.^j: t^^M) o 
[0 0 4 3] 

^hiz. ^:fv ^y^i^tfzi,i^<Dm}^^mfzKi'fm\^. p r p^ ■= mmmm^mz^ 

^ ^ / N° ^ K ijim.'\±^m *6 T ii< . M'Bo -e nm^ ^i'^u-t^^t i^m \^t-^fz 

^^m\&xh\zi.:h-f'}^ymii=^yy'^r^Y'^^^ {v x n^-/--^^ op^m ( 

Bueler H et al. 1992. Nature 356(6370) : 577-82) t'J:«9. ^ t > 9 y 

#^f^®i-^ - iiT^Wtgii^o/Co o t 3^ltH^^^*5V^-C{±, P r n p -/--7'!7;^ 

tLT{±. i5!ix.fs\ p r p2 iS^M^^'i^^-^^^- ^<Dmm.m^fz\t^fth(on^ 

[0 0 4 4] 

H JL#:S<jt3{i, ^#:Ofe'tfIM^3#Mfltl^-7°9^-7-^{1;mL. RACE (Rapi 

d Amplification of cDNA End) fe^ h^O^^pcO^fe^i <£ >9 . **n<7) oTMitO WSS^O 

[0 0 4 5] 

:^mM xm^^^^t^^X'^i>my°') ^y fjt^stfS^ i: L -C (± , X. {J , *fL#:EiIatfei^ 
(la) ME^iJ#^ 3 ^ 5 OSS^iJ ^^tr^m, 

(lb) mfs^n- Kc^Mizi ^HulB (la) (^Wiiiwi-o.i.-ij'-^:/^ F^3- Ki- 
(1 c) tulB (1 a) ^^cfi (1 b) <^^m<^Se^J«^^*i-^'&^ 5fc^m'l^mv6^=r - 

(1 d) mm (la) ~ (1 c) <D\^^^M-(omm(Dmnm. ttzit^omj^^z^w y 

(2 a) H5^iJ#-i-4 t/i(i6 0S5^iJ^^tf«, 

(2 b) MU^=i- V(^mMizX^mm (2 a) <7);l^mi:l^-<^*°U^:7°-5^ F^^J- F-r 
(2 c) ttia (2 a) tfzli (2 b) (^1^m<^iB^!l«M^*-t^ >fej3Mm^^'3^ 

F-r ^ *° V ^ F h iwi^(7)=^tg ;2, ^ -/^ F =^ =3 - Fi- ^ mm.. ^ ^ 
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(2d) mm (2 a) ~ (2 c) <D\^^-rM-<Dmm<r>mnm. ttin'tmm^^^ y > 

[0 0 4 6] 

fij X. {f Sambrook et al., Molecular Cloning: A Laboratory Manual, 3d ed. , C 
old Spring Harbor Press (2001)-^. Ausubel et al., Current Protocols in Molecular 
Biology, Greene Publishing Associates (1992) 5& if ICfBft^ :}xTV^ ;& o 
[0 0 4 7] 

A#:a<JlCii, :$:B^IE#ti3V>rfflv^;z>X h V >v > h ^##{±^ 6 5°C-t:'0, 3. 5 
XSSC, y4^~-)l'0. 0 2%. .1^°'J H^-;VH°n U K> 0. 0 2%. vjfilvtT;^^ 5 
>0. 02%. NaH2 P04 25 mM (pH7) . SDSO. 05%. EDTA2mM 

. ±iB<Da -fe. s s c{± 0. 1 sum.'ih^y') i su^^j^ymi-yv v 

mBM^'^^o y^V ■^-iy 3 DN A7&^~^$ tt/tllli. 2xSSCt^TSS. 
tz:av^-C. :>fev--tO. 1-0. 5XSSC/0. 1 x S D S ICT 6 8 t: S -trcOMl'^SV^ 
-t:?5fep-^tLSo *&V^{±. X h U > V h '^^W 7'"'; ^f- V 3 >{4. ExpressHyb ( 

mmu) mwi^ (ciontechttm) ^ t^oi^m^D^^^ ^f- v a y^^y^yr - 

o 

[0 0 4 8] 
[0 0 4 9] 

(Barman et al. 1984. Proc. Natl. Acad. Sci. USA 81:7176) . DEAE-y"^Xh 

-7 > h 9 "7 a: iJ' V 3 'fxiyyyysyM.'a (Deans et al. 1984. Proc. Natl. Aca 

d. Sci. USA 81:1292) . {:lv ^ ^ n t^'V- ^y 3 y) . 'J 4^° V - AM^. 'i^°V 

y'vy\zi^Yyy^y:y-i7'y3yioi. xfmUW.(0 v - K^:h m.U=^(oUmm 

[0 0 5 01 

^zisif^h /i i6 13 . m^it tfzit^ 4 y 3 y K X -o Tpjf a<7?^M^^ ^ #a 

-e^^'f£^^^^M=^*l*1"'5>o ^^J' ^'-{4:«-i£S^t3(±DNA75^^1»^$tL;&^^ RNA^ 
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[0 0 5 1 1 

mm^i^ ^ -^i^ ^^^^ mn^^ ^~^^i^^x=}fm$i^^tfzit \^^y7.y \^f\.fz 

-e ^) J: o V - ?:7 - {± . Mk. tm^%« ^ li^fiiK^ jb^t; ^^Mir a Jgf/Ci* t iim^'B<7) 

[0 0 5 2] 

5^^>■f^ (2) mm^~vw.m(D^^'^^7j<-ti>fziib(Dmmy''o^~^~<Dmti^w^^ 

v^^-^tiji, R^tljnTtlicJ ^|§$tLTV>-l) h v^;btL;&o Lfc/^^^oT^^n-^E-^-IIitii 

, i.Lmmy'^'^-^-mmi)^ m^h\^x%hix:hm'^mi}mm<D^y^^^'S.-^fz\±^ 

K'&^-^fLX\^^:h^h\ztj::ho 
[0 0 5 3] 

t {±ssiai<5i^:$^ h mm ^fL^m^^^m^^tz \mwM^w.m t mmm t^^-g- L/i*^ 

[0 0 5 4] 

J:v^75^ -ISfi^^Cti. {}.-tj:ih^^ T AT h^'y y^y^^tm. CAATie^iJ 
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[ 0 0 5 5 ] 

:;^f-^.j7^;^><.(CMV)J->^^>'^t-/■/^^-^-|lit. R S VO L T R "/n^- ^ 
[0 0 5 6] 

Tx^y^-f^vx, SV4 0'>^;vx, ir/t h-^t-f > ^ 'j7^;^^^-p5ff 
S$^^^ ^) <7)*'a'a-i"'2>o :ftSfitli^iiS V 4 Otj:t^(D^ 4 ^ )l^7.-mMM^.\^^M^ 

[0 0 5 7] 

®-.<7)igf,^e*j^siiR^TiTtgtci-^ V >i<'y^-Af§^ti5fi. PrP^ limiawvSte^ft-^i- 
L/iT^^^oT. :$:|§HJ<^^^@Mf^*^(±^ :7°n ^- ^ -gB^iJ ^ -t- - j3 j; l/j^ > 

[0 0 5 8] 

^?-tLT{i, 15!);itS\ #F?f1 2 0 0 2 - 3 3 0 7 8 9 -^^mi::|B«(7)Ei:^T t'V -i^ -f 

5&s^tf e)tL-g)o ^Txv -^-f ^^MT7"v '^^;pxtc^-t;g>^W'fc v-tr7°^--e 

y ;t~^y;^-^%\z^ #^(^ ^ T'OlfflH&is J; XI/ 1 {±M Mi" ^ =Sr ^i" ^ 
^T■^^!i^L/i^^7T-f^^'-^>'^^°^K^ is J:y^Vt 7tl±. ^Sfi^lcC AR iicol^^fg 
L >fc 7 r ^ ® ^ . #^<7) ^ j3 J; / i iia^tc^tl" ^ # 

*3V^Tii. *K6«Jl3CARi:<7)M^tg=^:tU>&v^-7r-f^^'-i5'>^-^°^St'RGD (Arg-Gl 
y-Asp) ^^-7 ^^t^^^^mmLfz^^y r ^ ^^-^y^-^^V.^^-thi> (Dij^KU 

[0 0 5 9] 
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SSsiJ' (mTDNA-TP C tBg-f) ^m^^^lf^ (Yoshida^> Hum. Gene 
Ther. 9:2503-1515 (1998)#^#M) tiz X oXi^fW^ ^ tij^-^^^ :h o ^^:^^^^m 
it\^^irfii>m-M^K0.<^\\hfifzi><^X^&o^Mmizii. ti". pAxCw^ pAxC 

7> 5 visx zfu] mmm^m l/cdna-tpc ^mw ^j^m^mm.. f n x. 2 9 3 mm k ^ 

[0 0 6 01 

(f T- n ^ 7 - -ifaifs^ : mm<^mm 0 3 / 0 3 s 0 7 5 7 v h #hs) . ihmsi 

[0 0 6 1 1 

^i-i^')y. ^uuy, ^uu^-y^ E - 6 4 d ifcOv;^T--f >7°nT-T--lfm* 
^ij\±IBDoh-Ura K et al.) . y'w^V'y. u jvywr^jy ^ r -^^ri-rV yti:}f(Dy 
y ^ T V >|f (ilBKorth C et al. ) . .-K;^ 7 ^ U > ^ 7 n v T - > ^ ifO 7- b 
^trn-;VM (±iBCaughey WS et al.) > ^- Y . ^)r^T^-zr 

. ?f^)~ y^xxl^) r^T-^'f' l^-y K'S; t'(D V T -r 4 -f ■ V4 . 8 -^^4 

Kn^i/dpy V >-- 2 -:;^?;V/-J^'^':^T;V'r t KB -^7 V ^^t: K9y>'^ 2 - tT'j-f'^p^? 
;v.if y ^';^T;Vxt: K2 F^y^is j;t/2, 2' -/-^-f ^ y U > ^ c^^^ 

- (#rj| 2003-40778 -^^W.) ^£ if<Di\:^m. P r P " (D V ^ i- y V v 

[0 0 6 2] 

PrP^ i5j:0^V^ fcliP r P^ " tc^^l" ^ t^K^^^4^ iiL7"V :t >tfC#^ fc(±^Oif 
it (Mx-if^ ##fP5:m2 . ##tt=5:m3 . #i§ 2003-144 148. #11 2003 

- 3 2 1 4 9 8. ±|BEnari M et al.. isfiPeretz D et al.. JigfiGilch S et al.^^f 
=&#PS) . y'u y ^ y 4 3 is XXfOB-iJ y^^) y - 1 ^j: t'co ij V > 2 
0 0 0 - 5 1 2 1 3#<&#) . y'^^^y^'^, •y"^^^ y ^'>if>T-i3J:tf^oK-S# ( 
#^2 0 0 4 - 5 0 1 6 2 6-^<&-$l) ^J: i^i)mWhft:hi)^. C:<^ 9 t. P r P ^ iiJitPl* 

[0 0 6 3] 

^ /c. ^-2>%S;5^^P r pS ^ ii54Pl*tS'l±^^i-^>6-S^^l±. #M 2003-1492 

T|Wl5^$tLf^'fiE^<7)P r P ^ it5ilPl#%® (i^J;i{f. ^nn-7'f;Va. ^nn-7^;vb 
^ ^-i^ uuy ^ iH^nn^ y ^'■^ b U A. n n -7 V h U A ^ if) ^ 
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[0 0 6 4] 

s-fr. ^#:a^3i;i4. M7X-^^s:ftii7X> msimu mmn. wmm^m. ^^^j 

m\^^i^^^'^^ ^fS: ffl S5f^i^ -erMf □ -t a ^ t J; o T m^ij^b a - X. tL ^ o - tL 

-So ^tz. m^(Dtz^<DMmm.mi3^immm^^7K<Di~^^£^'^^ )^^m^^xm'^(DmM 

10 0 6 5] 

^ifbtL, MS'fe^MW^S'J. Mx.{fT;v=j->'v. ^#fi<jirnj^i5^y-;v. 5J^°i;t;1'3- 

x.(f*°y y;v^- h80. HCO-50 t\^m\-^x iv^o 

:7jiy-;v, SMblS^ih^'J'^ t'iiBB-^L-C^J) J;v^o liM^ tL/i-&MTSt±M#. it^^^ 
[0 0 6 6] 

L < \imm^^'tfz^iw^wm^^x^z>o ^^-mmt i tv^^^ ^ytrEt^ 

;5,o viltt^i^^-^col^Oi: L-C{4. Mx.{4\ MF^'^lt. M*^6«J«&Ml*l-aM 

[0 0 6 7] 

[0 0 6 8] 

^6^wmm-^u'^^ftfz^m^^Mm^^Au=^-m'^^ii]\^fz ^(d^ ^ fzitnM.(o^m)- 

fflSE# 2005-3032415 
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tfz. mmtfzitmmm^^^^^-^ii^ ±mifm^M±^mLx^ ^^^(Dm^nM^^^ 

ILiitl (15!lx.{i\ -7^^. y h>&i:'<7)WSM. 

10 0 6 9] 

fzib<Dmi}^^^^f^^o ^^x\ mntii. mmMm^<^\Hm^wxx^^^^<D^. mm 
(Dm^^^A-r^mm. mmmm^trnwi-^mm. mm<DmMm^\^±.^^^^K. 

[0 0 7 0] 

ffiMLfcU a^tf^^ h P r P (rPrP) ^;g)V^i±;^^ V-f tf-0bihiro^i*^®^-^'> 
y;M;e>^P>«mLfc^'^M-7''V^>SeK(P r pS ^ )^trLmi:L-C. •/ V ^ > ^ K 
y y i^T'^' h-^-^y^ (P r n p -/--v^X) ^^ISL, #^ tLf^gfli^Hlfe^ 5 -x-U-^ 
lffl»(P3Ul) fc=^M^$^irT^N-^7^U K--7*#, i^x^P r P hc^^-^'iitcov^ 
V --r-^i^-Lfc (Kim et al. 2004. Virology 320: 40-51#M) o 
[0 0 7 1 ] 

(1) mM.(omm. 

^'vBiW^lt^^' ^- P R S E TB (Invitrogen1±M) ^fflv^T. t^-^ ^ P r P 

02 3-2 3 lf5:(l^i^i-'&»£*°i>'^-7°f-K (r P r P) ^Itil^^ir^Co r P r P i± 
nX^^\'^^'^^f^^(^'^. 8MOi^m^'T--:^^^t:nTv#'ftL. Ni 2+-IMA 

^L/^ r P r P ^ifLMt L/C (±IBKim et al.#P.s) o 
[ 0 0 7 2 ] 

(2) -^^7.(0^^ 

LT 10-1 23lltt<7)P r n p -Z--^^;^ (Yokoyama et al. 2001. J Bi 
ol Chem 276: 11265-11271) ^fflv^/^o X ti±iB*n;M 2 00/.g^-7n^> Y^^T 
P^^^y Ytti, ^Z!^TmUhfzo ^(DmMm^'tK^ lOO^ag^^n^^ 

y^^^r^j^^'^y vtti> iiz&rmmi^fzo «*?-^^(±±i2ifLJK 5 o g =^mmj: ^9 

[0 0 7 3] 

( 3 ) mmm^^ i IF^N -f :/ U K - (^MM 
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mULfzo #^tt/iliia^^°V ^^^-^^'V 1 5 0 0 ^ffiv>r P 3 U lIBEfcilll^ 

^^fzo F--7C0«±tt^ r P r Pi3j;rj»~ffimP r P^ ^ ^m,m.tL 

fzELl S AKX n 7.^ ^) -^-y^^LfZo r P r P^^v^itt^P r P ^ h^KiS-T^^ 

[0 0 7 4] 

^jifeM 2 :j7r.PrP^y^n--j- P r P ^ " 

mmm i -tif^^ix/tifc^o^ t.. p r p ^ ±a?iia»si±=^*-r^ ^><^^®*^t/co -/ 

t>W^&Bmi 3/15 (Race et al. 1987 J Gen Virol 68: 1391-9) ^0. 1 
-10// g/m 1 <^ftJK60^^P r P^y ^n--^;l/^#^'g-tf:^:ftfeT'3 Bm^mLfZo_^ 
m^m^m^^ PBS -C'T5fe?#-L. 0 . 5 % T r i t o n - X 1 0 0 . 0 . 5 

^v'n-;vm^ > V A^-^tfMW-Ci^SL, 2 0 /i g/m 1 (Dy°Uy-4 y^i-~^K 
-es 7°Ct3-C 2 0^m<bL/Co 7°nT-^ ^^-^--If KO'Stt^Sr 2 mMcO P e f a b 1 o c 
k ^Jn£-C#jiibfcm. 10 0, OOOXg. 2B#^coit'i:>tcJ: »9 P r pS =lrllIJl3lLfc 
o P r P^ = li^:^y^^:y^uy h-fttrj; i^^^fflL/io 
[0 0 7 5] 

JilTcO^ifefO-eii. ^ (7) ^ t> P r P ^ ti^Pl«ffitt^^$ 'fe^e'^o 4 3 C 5 ( I g G 

1 ) . rj:hxfi,z. p r p s " mmm.^mi±^^ Lfz7 2-5 (i g g 1 , m^^-^ : ferm 

P-18516) i3J:0''44Bl (IgGaa. Wst^^ : FERM P-18515) O 3 m<D^^-( F 

[0 0 7 6 ] 
(1) ^#dtfS^<Oi^n-^>i^' 

«^J2-eS^RL/c^^^r^; F-v;e>-Ppfev*i;t^V^^RNA^Pimt. 5^ -RACE 
(Rapid Amplification of cDNA End) -^is i I/R T - P C R-^lCtj^t^^TtfeT- (MM> 
mm) ^^Ml^^u-z^y^^LfZo 5' -RAC EvStiSMART (^liMI) RACE cDNA A 
mprification Kit (CLONTECHtt«) ^ffiv^T^ffofCo JiL^itfSi^^' n - ^ > ^TO^id t::J2J. 

[0 0 7 7] 
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mi} 



35nier 5'- TCACTCGAGGGTGGGAAGATGGATACAGTTGGTGCA-3' 
32mer 5'- ACCCTCGAGTGAGCAGTTAACATCTGGAGGTG -3' 
36mer 5'- CGCGGATCCTTAACACTCATTCCTGTTGAAGCTCTT -3' 
23mer 5'- CTTGACCAGGCATCCCAGGGTCA -3' 
25mer 5'- CCTGGATCTGCTGCCCAAACTAACT -3' 
25mer 5'- CGGAAAGTGCTGTTGAACTGOTOGT -3' 
24mer 5'- AGGTGCACACAGCTCAGACGCAAC -3' 
33mer 5'- CCGAGATCTCATTTACCAGGAGAGTGGGAGAGG -8' 
26mer 5'- CGGAGATTTTGCATATTGCAGCAGT -3' 
;28mer 5'- AATAGTCTACAAAATCTTC AGACTCAAG -3" 
23mer 5'- CAGTCTCACTTGTCGGGCAAGTC -3' 
26mer 5'- ATCTAAACTGGATGTGGCGTAGATCA -3' 
23mer 5'- GAGCCAGTGACCTTGACCTGGAA -3' 
23iner 5'- CACATTGCAGGTGATGGACTGGC -3' 
25mer 5'- AGTACACAGCTCAGACACAAACC -3' 
23mer 5'- CTCATCCAGTCCTGGTGCTGGAT -3' 
:24mer 5'- CCGAGATCTCATTTACCCGGAGTC -3' 
26mer 5'- ATTGTCATTGCAGTCAGGACTCAGCA -3' 
24mcr 5'- ACTCAGCATGGACATGAGGGCTCC -3' 



1986 (la^JM 9 

1937 (gd^J#^- 1 0 

1938 immm-^ 1 1 

1940 dajfijs-^ 1 2 

1941 (IB^JOT 1 3 

1942 (lB^J*-i- 1 4 

1943 (SBS^iJM 1 5 

1944 (i3?tj#-^ 1 6 
1980 (SI^iJ#-?- 1 7 
1982 (E^iJ#-# 1 8 

1999 (Sa^J## 1 9 

2000 m^m^ 2 0 

2001 (SE^J#^ 2 1 

2002 {i2^J»# 2 2 

2003 (Ha?lJ#-§- 2 3 

2004 (iH?IJ#-§- 2 4 

2006 (E^iJS-^ 2 5 

2007 (IB^JS-^ 2 6 
2009 (IB^iJ« 2 7 

[0 0 7 8] 

RACEmcDl^ Alt. >X<DXv ^^LXmmLtzo ir^j:t^-tb. 4 3C5. 7 2-5. 4 
4 B 1 -ettWO^RNA 5' -CDS y'^^-^-lju 1 . SMART II A (^0 

2^mi}\\UV. 7K4'-t?2^FB^«irt L/co -^l' 5 X First-Strand/-^^~7 ^ U D T T 

(2 OraM) 1 ju I . dNTP$ iJ' ;^ (1 0 mM) 1 ju I . PowerScript (^MMM) jl^te 
1 **n;i^*^ 1 0 1 t 4 2°C-tr9 O^-f > Lf^o ^t:: 7 2 

°C-e7^P0ML. 5' -RACEfflc DNAi: L/to 5' - C D S 7^9 ^ -7- (4> 
2 <:0^>O^fflv^/Co 
[^2] 



G 
C 



A 
G 
C 



TTT(T)20TT 
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[0 0 7 9] 

ifC^OnXMitO 5 ' -RACEfi. Tm(Omj^<D'^ ^ ^ - ^ y ^ ^ (^4) *3j;t;^^R 

~^^~^)]^y'^^'^^tVXii. J^TOffl.<^'^t3^>e'^^^^?l'^% (UPM : Universal Pri 
mer A Mix) "tM^^fZo 

Long (0.4 niM):5' - CTAATAC6ACTCACTATA6GGCAAGCAGTGGTATCAACGCAGAST - 3' (m^m^B) 
Short izm):5' - CTAATACGACTCACTATAGGGC - 3' 
[0 0 8 0] 

5' -RACEmy'y ^ (GSP : Gene specif ic Primer. mfe^iff^fl^T'v -f -7- 
) t LTti. 1940 (4 3 C 5. 7 2 - 5 Mil) > 2002 (4 4 B 1 MM) 1936 (4 3 C 5. 
4 4 B 1 mm.) "tm^'f'o KBH. 9 4 °C 5 7 ZVS^^ ^ )^ ; 9 4V5 #\ 

7 0°C10#\ 7 2X:3^=^5^-f iJ';^ ; 6 S^Cl 0|3'\ 7 2 t:3:S^^ 2 5^^^ 

[0 0 8 1 ] 
1^4] 

PGR 1/ — H ®7k 30.5/21 

10 X Advantage-HF 2 PGR n^)/yr— 5^1 

10 X Advantage-HF 2 dNTP ^ ^ X 5 Ail 

50 X Advantage-HF 24^iJ^^— ^^^^X 1/^1 

41.5/il 



[0 0 8 2] 
[«5] 

5'-RACE M;;C.^M0ffi^ : JU.1) 





5'-RACE 


GAPDH 


UPM©» 


GSP0» 


5'-RACE m cDNA 


2.5 


2.5 


2.5 


2.5 


UPM (lOX) 


5.0 


5.0 


5.0 




GSP ilOjuM) 


1.0 






1.0 


Mmm 5'-RACE GAPDH -f V— (lO^uM) 




1.0 






H2O 






1.0 


5.0 




41.5 


41.5 


41.5 


41.5 




50.0 


50.0 


50.0 


50.0 



[0 0 8 3 ] 

RT-P C Rli^-Sl::t^oT^To/io IP*). 2;t/l<7PcDNA. 1 fi \ <7) 1 0 /nMy'y 
4-7-^ 4. 5/z 1^H2 0\,Z-r:^^-^^y^:^^mx.X 5 0 1 tLfzKBWi^9 4 °C 
3 ^ ; 9 4 °C 3 6 5 "C 3 30-^-fi5';v;6 5°C3 ^0^#-eRtS$^i-fCo c D N 
A{iJifB<755' RACEmi<zmmLfzi>(D^m^^fZo RT-PCRffly^^v-t LT« 

1941. 1942. 1943. 1944 (43C5. 72-5 MM^'^mm) . 2001. 2003. 2004. 20 
06 ( 4 4 B 1 mm^'^mm) . 1937. 1933 (43C5. 72-5. 44B1 
) ^J:m980. 1982. 1999. 2000. 2007. 2009 ( 7 2 - 5 SMnT^^Jt) ^M^^fzo 
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^-v: 20/ 



10 0 8 4] 

'>jx- KsifSi^=^#l^i-;2,/ii6tc. h 9 :/x*°y->ffii^ic#^e<j>fex b a I -e 5 ' -RA 

CE«%M<kL. ^^»^^'^t)^^^^ofc|^7 0 0 b p (4 4 B 1 VH- 7 0 0) . 8 
OObp (4 4B1 VH- 8 0 0) <D2^<D^^y }r ^ T A'u - )U X 
^ n — — > ^^ff o /vTo 
10 0 8 5] 

(2) W9\\\%fm. 

_hiat:1# e f\^fz 7° 9 ^ 5 K ^ . 5 - -7° V -7 -7° J: , BigDye (^iilS^l) Theminator 
cycle Sequencing kit<7)-7 — jxT;Vi::t^£ct:f|®L/io 4 0 0 n g O ^ 

KDNAIC, 4;« 1 <75BigDye {mmMU) ^ 2 ;« 1 O 5 X iJ' "7 r 3 

. 2 [X \ (^v-i^^>;^ffl7'7 (1 pM/y^i 1 ) i5 xxi'-MA^"^^ -^yi^^lMTL 2 

0// 1 fcL. ^?--•T;V-9-'f ^ 9- (Perkin-Elmer GeneAmp (^iiiSIl) System 2400) 
T P C RRS^tTo/c ( 3 5 -it-f ;V : 9 6 °C 1 0#\ 5 5 °C 5 6 0 °C 4 ^5-) o 
Ferforma DTRr;vaii*- h V -J V 'Q'mM.^'i^^^ . hVs- >y ^ -e-^;® ^|^*, 2 0^ 

1 (^Hi-Di * ;V A T 5 K '^tn X. . 9 5 5 ^^tin^^fi:. yJCTK't' -e 2 ^K.^?^ L v - ^ -3:- 
^-X-if >7°;v*#/co IB^iJ^^SfiABI PRISM 3100^Mv>Ttro/io 
[0 0 8 6] 

i OIS^. 4 3 C 5 Mil ( 4 3 C 5 H : tm^^ 1 ) . 4 3 C 5 ^11 ( 4 3 C 5 L : 
2) . 72-5 Sil (72-5H: WM^^ 3) . 72-5 SII (72-5L:S£ 

^J#-^ 4 ) . 4 4 B 1 «il ( 4 4 B 1 H : WM^^ 5 ) , 4 4 B 1 ^il ( 4 4 B 1 L I §£ 

43 i W^^^-^ffii^^m^^tr^^o 



[«6] 











4 3 C 5 H 


116-172 


173-527 


528-1501 


4 3 C 5 L 


111-167 


168-505 


506-827 


7 2 - 5H 


74-130 


131-476 


477-1450 


7 2 - 5 L 


38-94 


95-426 


427-748 


4 4B 1 H 


149-205 


206-559 


560-1552 


4 4B 1 L 


90-149 


150-397 


398-806 



[0 0 8 7] 

(1) ^ja^^'^ — .CO ^ n - > iJ'- 
43C5> 72-5<7)I gG imSlti. 5e't^:^^E c o R I /Xma \ 
Xma I/B g 1 I I^^ hC0 2^N°- h >9 m t =SrtT-c> /io ^t's Hja^^J^ ^ - 7V X 
5 Kp C A c c c o R I /B g 1 II -CrijbL. ^tLtC^#|ljt (CH 1 - 2)^ E c 

0 R I/Xma I XTJ'mM^M. (CH 2 - 3) Xm a I /B g 1 I I * 3 h 7 ^ 
-v'a^-ejfAL^ p C A c c/CH^#mL/co ^V^T. ^ tL^ E c o R I /B s t E 

1 I -etmbL. EcoRI/BstEII-if-r h-^^ i? tBb/^TO|I^(0 c DNA^E c 
o R I/B s t E I I^^ y-^^^ ^ Y-'y^y^^-^ ^m-fy:^^ KpCAcc/43C 
5H. pCAc c/7 2-5H^fp^L/io 

[0 0 8 8] 

4 3 C 5> 4 4 B l<DKmmi>±. nM^M^Ec o R I/Xh o I^^' ht^^J^mL. 
^'BMMliXh o I/B amH I-^-^ h -e-gO "9 Jii L=lrtro /to ^fi^O^ y"^- h c DN 
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A=^pCAcc/'EcoRI /B g 1 I I 3 ^-^-y 9 4 V-^y a >"e#AL. 
>?.5KpCAcc/43C5L. pCAc 0/4431 L =lr {1^^ L o 

7 2 - 5 « mmji. ±m^'i'fMhfz pCAc c/4 3C5L^Ec oRI/Xho It? 

^FpCAcc/72-5L ^i^MLtZo 

4 4 B 1 I gG2 a Mm.it. Rl^M'^E c o R I/P s t I ^-tHit^P s 

t I /B g 1 I I h-^^-© l9tiib. pCAcc/EcoRI/'Bglll 3^n°-^7 7 
^ r- V 3 >-tr}¥X L. ^^-mrfyT. ^KpCAcc/44B1H Lfc (H 2 #HS) 

o 

[0 0 8 91 

(2) i7L#<7)^^ 

6 5^-/^- 2 9 3 Tlfflia^ 5 X 1 0 5 tmk/^ 2B#FBlj$«L/io ±lfl<7) 

iiI^:|iiIi^ov^T(7?§|?|7'9;^ 5 K=lr-?-tL-rtL2 . 5//g.^^L. 1 ipof ectAMINE 

2000<:O7'n > n ;virt^v^ i; ^ ^ v a :/-&tr 2 9 3 Tlffll^J; nh7>^-7i:^ 
V 3 y L/Co 4 8 ^PH^:^^m> 2 9 3 T^liffll^ * EJiR nxmbm. MTC^f^-e S D S - P 

1 g Gi7L#^ffiv^-C. ^#:co5im=^li^xbyio HI 3 i d t^iMTC^I^T-^^^fi 1 7 

5 ~ 1 8 0 k D a (r>W^9 y^^'^ifiW^ ^ ^t^-o 
[0 0 9 0] 

SiJ>fc^.lt-e}4. \-^y7.-7 h 2 9 3 Tlffliat^i i9^ti:^$tL/::^#^-9->' K-f >y^E 
L I S Affile J: t)S»bfCo ±iat|WI»lz^iiL#c^^il7'9:^^ KT'2 9 3 TM* h v 

LT^/L-T^;^ I gGK^^ffiv^fco p;ffe(7)a;gii^ ^ J; ^ ic 0 . 1 MO^m^^^'^ 7 r 
- (pH8. 5) ilTSEP^L/tg|ffi'fM/L#=^ 5 0 1 -ro^'>a.;m-^:i]nL. 3 7 °C 

, 3 7°C-t? 1 B#F^';^n<>'^>i>-#'f'^^tf o/co ■;'^>^''S'f'Pfi:s 0. 02%Twee 
n (ara^) -PBS 1^X5^X3 0. #':7a.;v^^i|hL. 3i*J(7)yn > ^'^J:|:^ 

[0 0 9 1 ] 

r n >y V - h , tff|B^«±vt is i O^mfimffl o ^ 'j; x I g G * fJf fec^ 

StC5&;5> i d l'#fX, PML. ^"^^^Vt'SOA^ U^jjnLfco 3 7 °C-tr l Htr^KS^^TV^ 
. 0. 0 2%Tween {m^MW) - P B S ICT 5^X 3 0. ^^l^^^^L/Co ^ 
v>-c\ -^^TL*^ Lrffiv^y-y-tf^ilt^-^-i^:^ I g Gfet^^^Bf^fT^iftjgic:^^ j: ^ ii-^^ 
Jfilvt-e*5^L. «LfCo 3 7lC-eiBtKKjSfi^. -i7 3.;V=Sr?5fe^L,_^fe^K (TMB) 
:^:S->!7:c;miOO;ul i^in 3 7 °Ct? 1 5 ^Mfl:. RJS#ihm-e* SIN H 2 S 
O4 * 5 0 1 /-i^ Ji;V-ei35i]PL, 4 5 0 nmilTpJ^L/io 4 4B-1. 7 

2-5 43J:t/43C-5 OifL#:jl<S^^^ y^yTsV h$ ^x/c|ffliao;^«_hvt "4^ tr^^ 

[0 0 9 2] 
[*7] 





4 4 B 1 


7 2-5 


4 3 C- 5 


iJt'^^^iiJ^ (// g/ml ) 


2 3 0 


2 6 0 


1 0 



[0 0 9 3] 

(3) ffim^*ri:#:<^s:iStt 
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KtKB-t^^t :dmm ^ fit: o 
[0 0 9 4] 

( 1 ) ta^-u ^ >i5i;«f5^^^=3>^ 5 Ko«^ 

^ h c DNA{±*ife'^J4 t?#f^p CAcc/IgH (pCAcc/43C5H. 

72-5Hi3j:lK44BlH) . jSil^^pCAcc/L (pCAcc/43C5L. 72 
-5 L*3J;0^~4 4B 1 L) ;6-^C 1 a I^^ b -efetMiE^ c D N A ^-5) ffi L> ^':7X 
5 ;v^-&-t?>if^L7t:o n;^ 5 K-^^ iJ'-ti^ R G D "7 r /•^'-efc^MTT'^ 'J' ;v;^ =lr^ 
^■f pWEAx-F/RGD/C 1 a I/C I AP^'fSfflb/i (Nakamura T et al. 20 
02. Hum Gene Ther 13 (5) :613-26) o ^ - \ fJ- ^^-"^ ^ c DNA?r 1 I 1 ~ 1 

0 <^m o 1 Jrt-tr-jjnx.. 9 ^ v a >;^fi>^^To f^o ^l^Gigapack III Gold Packaging 
^■yh (Invitrogenttm) ±ia# c D N A ^#tf 6 3 X 5 K (pWEAx 

- 4 3 C 5 HL-F/RGD. p WE A x - 4 3 C 5 L L - F/R G D. pWEAx-7 

2 - 5 HL-F/RGD, p WE A x - 7 2 - 5 L L - F / R G D. pWEAx-44B 
IHL-F/RGD. pWEAx-4 4 B 1 L L-F/RGD) ^{^^L/i (0 5 #PS) 

o 5 Ki±tlJ|5a^*t'i'&DNAf-j^ -7 i^m^ 5 0 Om 1 X>>--;U-t?Jt«=^^TV>Nucleo 
Bond BAClOO-eftmLfCo 
[0 0 9 5] 

( 2 ) V * ^irC^itfS^^jfrTT-v ^ 

1) KWfe 

5 ( 1 ) T^fcamx. nx5FDNA2 0^g^PacI ^i'^'-ft L/co M^ft^^ * 

fzo LTtffcP a c I m-fb-^.^ ^ K 5 // g ^ 1 0 c m(7) v ^ - Vtr^* Lf^ 2 9 

3 TiffliatCV ^°-7ii5">3 ^ft-eh v>'>^-7^i^-> 3 >L/Co 3 7"^ 5 % C O 2 T— Bfe 
:^«L. EDTA-PBS (-) v^T^^HflS^ llJl3lL/io Il]J|3lL/imMr^?tt^l^?^x 

2) CO S-TPC-& 

KDNA5;« g h Tt^^^^ ^v;^'^^/ A DN A-T P C 1 g =Sr V 
)Vi^^Am'^2 9 STmrnKhyy^^y^f" y^f^o 3 7°C, 5%C02 -e— H^j$*L. 

EDTA-PBS (-) ^fflv^ T,ffflit ^ (a JR L o iniix L fzmmMmm.(Dmm. 3 ^ft^ 

[0 0 9 6] 

3) T-ry^-^-'VJ^Offi^ 

5 Sf^t 1 0 Bm^. Jiia-eiimLfc^'^^jvt^ 5 O l l o%fbs-dmem^ 
Dn A o 7 B B m Pt. ^ ^ 56^^±i?i L*EBBa76^~^t4 L i ;v * ^ :c -7 ^ L o m s m-r 

-<-c coifflia7^)^~^i4 L ;v o T . r t mm ^ HI Jix L Hiiix L tzmm^tm^ 

:j ^^yy :n- h2 4>>ji;V7°V-> 7 0 - 1 0 0 %3 > h t tr:^ 

«L/c 2 9 3 Tlfflfl&=^ML/io 1 :^'i7 ^ ■7°;!/^ 1 0 1 ^i^i^ofij^ 

'A^^)V7.m.h \^fZo ?^l9<^*fflM^ia'Mi:^:Hfe^^•^^ cell packi:L. 

NA^ttmti:. *iJ|J&^*-ermbL. amx.T7=*y'7^;vxDNAo«as*iSML/io 

[0 0 9 7] 

2^'^^ ;v;^^tt^'^v>Tfi. 10cmv^-V^:: 293 T« (9 0%ayy )VaLy y 

ttLfci t=^5tmL. i^mwi^ tmm.^mu\^fzo mu\^fzmmM(o~m± c e i i p 
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?s^.L/io a ^ (DmmmiM'^m.w^^^'t-^ L±ft^ s -f t -so "c-e^^ 

:^Lfzo S^-^-f ;V^?trov^Tfi. -€-^t^. 1 0 c mv^- 2 9 3 T#fflm (9 0% 
=iyy}U:t.yY) ^3 0^fctiiiL^ 3 0 1 3 ^'^7 ;VX?i^^Snx.iS^$^irf^o 3~4 

t LT - 8 0 t:T:-j:^^Lf^o 
^dtr. Jilfl^c DNA^^-^tf 6aOT7"y'^7^;VX^i^i5'- (Ax43C5H. A 
X43C5L, Ax72-5H. Ax72-5L. Ax44BlH:feJ:r;'^Ax44BlL 

) -^mzo 

[0 0 9 8] 

( 1 ) •^^:^usc(Dmw^ 

-r-^X (I CRt/^5±C 5 7BL/6m^. 6 lH) <7)^Il#^TF.«Tt'*S{±l L 

^ PBS (-) 4'-t-^fij<^^M^^*tfcf^. ^M#§Ii3 it^lllMg^ltJiilS^-gJllf b> 
2 ml (7):^:% (2%FBS, v V >/X "7° h L - 3^ ^ >iJP I MD 

M) -C\ #il*fflm=^l 0 cmr-i y^ya.^\,zm\,^m\^fz^ %hflfz^mmm.^ . l O /xm 

-y'>^=^^^hL-C5 Cm 1 ^i-r (:7r;vnyttm) K^^. P B S ( 1 0 0 
Orpm. 1 0^) . (2 0%«^^-mCS^fc«FBS. 5 0^M2-M 

E ^=.1/^) y /y^Yvy'Y-r-i i^y. L-^';w^ ^ >JniMDM) 4'(c#m?^l. 6 •^7 

:^]v-f]y-\-[zmm\^fz {-xtmi^/'y ^)^) om=^3 3t:> 5%co2 -e2 4H#r^ 

[0 0 9 91 _ 

^ir, iiiB#*«<^ ^ *> C D 4 5 (-) m^^J^J.TcoJ: ^ tcLTSif^L/co t■f^ ^ 
*14 (~2 1) B gOM^^^^ZL. 2 %F C Stin I MDM-eS la-^M^ 1X10^ 
Ifflm/m 1 <7)?^^t:\ 2 % F C S j]n I M D M l^fzo # ^ (1ml 

) m 0 I OCD4 iJ^nif-X^^^Snx.. ^iStr 2 0:9-FhM y^:^.-^- Y \^fz^ 

^(D^k. Au t oMACS i^mmm) (MlUenyi Biotectt^) =Srffl V^Tt^^M^^ 
fete it). CD 4 5 (-) ilia^^^b^^o #p5:f^fcffflIa^^ CDllb (-) . C D 4' 

5 (_) (Dmmmmm (mso -x^^^^t^. FAcs^s-iif (isie) ^xmmm^ 
mm m?) Kx^mmi-fzo mixy). cd45 (+) mm<D::iu=.~i)nmmm:^^'o 
(D$)^i^m<7^mmt. yhm<Dmm.t-^^x^uC'^fz^<Dx-^^(Di,zML. cd4 5 (-) 

[0 10 0] 

(2) t: hMS COpm 

t hMSCiiKobune M et al. 2003. Experimental Heamatology 31:l-8<5DBfi^tlt^o 

, 3 7°c. 5%co2 , mmmMTxmmvfzo 

[0101] 

^life^J 7 : ifty'V ^ >^#:jftfe?-<7^M s c-\coSA 
(1) Tt-V "^-f ^-tw i^SA 

2 4;^y'V- h til C R-7>>;?>fi*C0MS C (ICR/MSC) * 5 X 1 0 
a.;V(DM-eSI®b. -^it'«^j5-C#f^Ax 4 3 C 5 H^^J:t/Ax 4 3 C 5 L. t 
(iAx 4 4 B 1 H*5J;tfAx 4 4 B 1 L ^^fi^^fil 5 0 0 p u /m<50^ST-JI^£^ * 
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fzo 4 3 C 5 tCOV^T(7?|t^*IlI 8 Kty^^-o tfz. i$*±vt't'<7)^#a:ti. I^MMA tR 
m^^y -yf-EL I S A-SICJ; i9^fiL/;o *^:^^TS 8 l^Tj^i-o 
[0 10 21 
(2) x-V^ \-u^\y--y 3yK2;i^MX 
ICR-r^ ^^fz\t\L VMS C^2X I mm./ 10 0^1 Orlffit^^tf IfflflSMvim 
^ny'^y^^ FpCAcc/7 2-5H^^J:t;^~pCAcc/7 2-5L. ^*v>{±p 
CAcc/44BlHi3j:t/pCAcc/44BlL=g:. ^^'7 7.^ Yhfz'O 2. 5^^ g 
Snx.. t hMS Cnucleofector^ -7 b (Amaxa Biosystemstt^) =S:MV^. ^^t^OT^n h 
3;Vt;tJ£o-C> U-23 high transfection eff iciency^#T-eJ^ ^ h n ^° V- a > =gr 
tfo/co #P.pix/c,1iffil&^ 6 -^/i^V^V- h trft®L. 4 8BtFB^i$«m^ 
^151L. IsoStrip {u y -^r ^ r ^' ^ ^ y ^ :=^^±W) t::T^#(^^5J^ltlS L/c ( 
09) I ^<Dik^h[^4: ^mf^^m^ik. :^«±»'f <^^#ft=Sr. ^JS^O 4 t iW|»ir-^f > F 
4 y^ELl S A'&tc i J9fe*L/io *§*=^T^ 8 ic^p-fo 
[0 10 3] 
[^81 



(#>f4 : /ig/l 0^m/4 8^P^) 













ICR/MSC 


ICR/MSC 


t h MSG 


43C5 


4 






72-5 




0.63 


2.8 


44B1 


0.15 


0.28 


2.8 



[0 10 4] 

( 1 ) F^^^>IBIt^<7> L a c ZaifS?-<75SA 

«iM16 (1) -epmt/il CR/MSC^. 2 4?=C7'^- hi' 5 X 1 O^JBia/'i'i 
;i/^M-efS^> 3 3 "Ct? 1 2B#Fb1. 5%C02 T-Cit«L/Co L a c Zilfe^ ^ISmi" 
-STt^V^ ^;VX^i^^ -A xCAZ 3 -F/RGD=lr> 0. 1 0 0 0. 3 0 0 0. 1 0 
0 0 0 p u /tt^^m^S-e. 3 7t:i:-C lB#FBm^$*> 4 SStFalftt^X- g a l ^-fe^r 
^fofco 3 0 0 0 p u/,1ifflM±<7)ifeJ^T\ i-^TcT^MllL a c Zilfe^^/i^^ 

(HIO) o 

[0 10 5] 

(2 ) mm9^mm^<^D s r e d^t{s^<^*x 

D s R e d^fST-<752aAi'tiNucleofector (amaxa biosystemstfc®) cOHuman MSC nucl 
eofector kit=^fflV^/io iPt). 6 (1) trpimLfcI C R/MS C t 6 

(2) -epmt/ct: hMSC2X10^'fH=grl00;/ lc^hv;/>?.-7^^^v3 y^^yyr 
-liZMML. D s R e dil<5^^-^tf 2 g p C A c c/D s R e d IHiS^ ^ - =^tin 
hnj^'V- — V3 > (-y'n^'^A : U-23 high transfection efficiency) =Sr^T^ 

o fco #e> ^^/ilHl&^ 6 ^jDvy'u- v iizmm^m^. ismmmm^k. fags ic-citfs 

:j:.^A»*^^W-L^^o tiMvISG-trlS. 84%. ICR/MSC-CS. 7 

8 % t ^iti5^SA^:!j^^^'# hfi^^t «I1:t- ^ />: (Hi 1 ) o 
juia (1) :*3J;z/ (2) -e#^tL/^MS C{±. v^-fi^ifc rv^y^ffic^^^^^fii^^^i" 

^O-e. S®f|5ffi:t'L a c Z«fS?-^D s R e ditfST-^ fc'<^P;fMOitfS^43 J: ti'^^Oit 
[0 10 6] 

[s 1 1 ^#:itf5^=-i:7°9^-7- tco^iaM^^^^t/cm^mT-^^&o 
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[m 2 1 m^i&u^(^^M^^ ^-^<^^^~—^'^'^^^-'^^^'^^^^^'^^'^° 

[US] *n:#:itfS^* h 9 7 ji h L/c 2 9 3 TlfflBSl^ i ^^#<^^ia^ 

7° 'J :t > iJ' > ^ ^° ^ <^*t ^ ^ 1- ^ "7 2^ * o 
[115] ifL^it-fS^^^-^trnT.^ Fcom^ia-Cafe^o 

[me] CD 4 5 ( + ) *ffl|&^J:rfCD 4 5 (-) Iffll&iCOV^-C^To/iF AC S^5-W 
[0 10 7] 

[HI?] CD4 5 ( + ) m*3J:tFCD4 5 (-) «<0?i^S^fi*J'&^v^=lr;3N Lfc:¥ 

ins] 4 3 C 5^#Oslf5T-^-^tfTT^V ^-A X 4 3 C 5Hi3j;tF 

Ax 4 3 C 5 L =^IWlB^FiS^$-t-/c I CR-^-^XCOMS C K X Ztii^miix^CO^M^ 

. V - y 2 {±i^;#:itf5^* A.lfflHa-e h h o 

[119] 7 2 - 5tn;#(^itf5^=^^tf|§il^^ ^- (pCAcc/72-5Hj3j;C/ 
pCAcc/72-5L) . S/c{±44Bl i5L#OitfS^=^#tf^m^i^ ^ - ( p C 
Acc/44BlHi3J;C;^^pCAcc/44BlL) ^%X\^fzY.\ ^ X-Xf-^ t> T^yi 

[HI 0] Lac Zjif5i=-^#ALfw I C R/M S C =Sr X - g a l^feL/cM*^/!^ 

Lfc^*li-e^;i.o 

[Hill D s R e dilfST-^SAL/^li h M S C t I C R/M S C t^ov^Ttr 
•p/iFAC S5'^<^)#t:f:=lr^i-Il-eabSo 
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SEQUENCE LISTING 

<110> RenoMedix Inst. Inc. 

<120> Agent for treating prion disease and production method thereof 

<130> 2185RM 

<160> 27 

<170> Patentin version 3.1 

<210> 1 

<211> 1509 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Anti-PrP mAb H chain 



<400> 1 

gaattcgccc ttctaatacg actcactata gggcaagcag tggtatcaac gcagagtacg 



60 
120 
180 
240 
300 
360 



cgggaacata tgtccaatgt cctctccaca ggcactgaac acactgactc taaccatggg 
atggagctgg atctttctcc tcttcctgtc aggaactgca ggtgtcctct ctgaggtcca 
gctgcaacag tctggacctg aggtggtgaa gcctggggct tcattgaaga taccctgcaa 
ggcttctgga tacacattca ctgactacaa catggactgg gtgaagcaga gccatggaaa 
gagccttgag tggattggag atattaatcc taacaatggt ggtactatct acaaccacaa 
cttcacggac aaggccacat tgactgtaga caagtcctcc agcacagcct acatggagct 420 
ccgcagcctg acatctgagg acactgcagt ctattactgt gcaagggcta cttcgttagt 480 
agactttgac tactggggcc aaggcaccac tctcacagtc tcctcagcca aaacgacacc 540 
cccatctgtc tatccactgg cccctggatc tgctgcccaa actaactcca tggtgaccct 600 
gggatgcctg gtcaagggct atttccctga gccagtgaca gtgacctgga actctggatc 660 
cctgtccagc ggtgtgcaca ccttcccagc tgtcctgcag tctgacctct acactctgag 720 
cagctcagtg actgtcccct ccagcacctg gcccagccag accgtcacct gcaacgttgc 780 
ccacccggcc agcagcacca aggtggacaa gaaaattgtg cccagggatt gtggttgtaa 840 
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900 
960 



1200 

1260 



gccttgcata tgtacagtcc cagaagtatc atctgtcttc atcttccccc caaagcccaa 
ggatgtgctc accattactc tgactcctaa ggtcacgtgt gttgtggtag acatcagcaa 

ggatgatccc gaggtccagt tcagctggtt tgtagatgat gtggaggtgc acacagctca 1020 

gacgcaaccc cgggaggagc agatcaacag cactttccgt tcagtcagtg aacttcccat 1080 

catgcaccag gactggctca atggcaagga gttcaaatgc agggtcaaca gtgcagcttt 1140 
ccctgccccc atcgagaaaa ccatctccaa aaccaaaggc agaccgaagg ctccacaggt 
gtacaccatt ccacctccca aggagcagat ggccaaggat aaagtcagtc tgacctgcat 

gataacaaac ttcttccctg aagacattac tgtggagtgg cagtggaatg ggcagccagc 1320 

ggagaactac aagaacactc agcccatcat ggacacagat ggctcttact tcgtctacag 1380 

caagctcaat gtgcagaaga gcaactggga ggcaggaaat actttcacct gctctgtgtt 1440 

acatgagggc ctgcacaacc accatactga gaagagcctc tcccactctc ctggtaaatg 1500 

agatctcgg 1^^^ 

<210> 2 
<211> 836 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Anti-PrP mAb L chain 

<400> 2 

gaattcgccc ttctaatacg actcactata gggcaagcag tggtatcaac gcagagtacg 60 
cggggactga tcagtctcct caggctgtct cctcaggttg cctcctcaaa atgaagttgc 120 
ctgttaggct gttggtgctg atgttctgga ttcctgcttc cagcagtgat gttttgatga 
cccaaactcc actctccctg cctgtcagtc ttggagatca agcctccatc tcttgcagat 
ctagtcagag cattgtacat actaatggaa acacctattt agaatggttc ctgcagaaac 
caggccagtc tcccaagctc ctgatctaca aagtttccaa ccgattttct ggggtcccag 360 
acaggttcag tggcagtgga tcagggacag atttcacact caagatcagc agagtggagg 420 
ctgaggatct gggagtttat tactgctttc aaggttcact tgttccgtac acgttcggag 480 
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180 
240 
300 



600 
660 
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gggggaccaa gctggaaata aaacgggctg atgctgcacc aactgtatcc atcttcccac 540 
cctcgagtga gcagttaaca tctggaggtg cctcagtcgt gtgcttcttg aacaacttct 
accccaaaga catcaatgtc aagtggaaga ttgatggcag tgaacgacaa aatggcgtcc 

tgaacagttg gactgatcag gacagcaaag acagcaccta cagcatgagc agcaccctca 720 

cgttgaccaa ggacgagtat gaacgacata acagctatac ctgtgaggcc actcacaaga 780 

catcaacttc acccattgtc aagagcttca acaggaatga gtgttaagga tccgcg 836 

<210> 3 
<211> 1458 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Anti-PrP mAb H chain 

<400> 3 

gaattcgccc ttctaatacg actcactata gggcaagcag tggtatcaac gcagagtacg 60 
cgggactcta accatggaat ggatctggat ctttctcttc atcctgtcag gaactgcagg 120 
tgtccaatcc caggttcagc tgctgcagtc tggagctgaa ctggcgaggc ctggggcttc 180 
agtgaagctg tcctgcaagg gttctggcta caccttcaca agctatagta taagttgggt 240 
gaagcagaga actggacagg gccttgagtg gattggagag atttatccta gaagtggtaa 300 
tacttactac aatgagaagt tcaaggacaa ggccacactg actgcagaca aatcctccag 360 
cacagcgtac atggagctcc gcagcctgac atctgaggac tctgcggtct atttctgtgc 420 
aacggattac ctgtttgctt actggggcca agggacgctg gtcactgtct ctgcagccaa 480 
aacgacaccc ccatctgtct atccactggc ccctggatct gctgcccaaa ctaactccat 
ggtgaccctg ggatgcctgg tcaagggcta tttccctgag ccagtgacag tgacctggaa 
ctctggatcc ctgtccagcg gtgtgcacac cttcccagct gtcctgcagt ctgacctcta 
cactctgagc agctcagtga ctgtcccctc cagcacctgg cccagccaga ccgtcacctg 720 
caacgttgcc cacccggcca gcagcaccaa ggtggacaag aaaattgtgc ccagggattg 780 
tggttgtaag ccttgcatat gtacagtccc agaagtatca tctgtcttca tcttcccccc 840 
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600 

660 
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900 
960 
1020 



aaagcccaag gatgtgctca ccattactct gactcctaag gtcacgtgtg ttgtggtaga 
catcagcaag gatgatcccg aggtccagtt cagctggttt gtagatgatg tggaggtgca 
cacagctcag acgcaacccc gggaggagca gatcaacagc actttccgtt cagtcagtga 

acttcccatc atgcaccagg actggctcaa tggcaaggag ttcaaatgca gggtcaacag 1080 

tgcagctttc cctgccccca tcgagaaaac catctccaaa accaaaggca gaccgaaggc 1140 

tccacaggtg tacaccattc cacctcccaa ggagcagatg gccaaggata aagtcagtct 1200 

gacctgcatg ataacaaact tcttccctga agacattact gtggagtggc agtggaatgg 1260 

gcagccagcg gagaactaca agaacactca gcccatcatg gacacagatg gctcttactt 1320 

cgtctacagc aagctcaatg tgcagaagag caactgggag gcaggaaata ctttcacctg 1380 

ctctgtgtta catgagggcc tgcacaacca ccatactgag aagagcctct cccactctcc 1440 

tggtaaatga gatctcgg 1458 

<210> 4 
<211> 757 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Anti-PrP mAb L chain 
<400> 4 

gaattcgccc ttattgtcat tgcagtcagg actcagcatg gacatgaggg ctcctgcaca 60 
gatttttggc ttcttgttgc tcttgtttcc aggtaccaga tgtgacatcc agatgaccca 120 
gtctccatcc tccttatctg cctctctggg agaaagagtc agtctcactt gtcgggcaag 180 
tcaggacatt ggtagtagtt taaactggct tcaacaggaa ccagatggaa ctattaaacg 240 
cctgatctac gccacatcca gtttagattc tggtgtcccc aaaaggttca gtggcagtag 300 
gtctgggtca gattattctc tcaccatcag cagccttgag tctgaagatt ttgtagacta 360 
ttactgtctg caatatgcaa aatctccgta cacgttcgga ggggggacca agctggaaat 420 
aaaacgggct gatgctgcac caactgtatc catcttccca ccctcgagtg agcagttaac 480 
atctggaggt gcctcagtcg tgtgcttctt gaacaacttc taccccaaag acatcaatgt 540 
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caagtggaag attgatggca gtgaacgaca aaatggcgtc ctgaacagtt ggactgatca 600 

ggacagcaaa gacagcacct acagcatgag cagcaccctc acgttgacca aggacgagta 660 

tgaacgacat aacagctata cctgtgaggc cactcacaag acatcaactt cacccattgt 720 

caagagcttc aacaggaatg agtgttaagg atccgcg 757 

<210> 5 
<211> 1560 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Anti-PrP mAb H chain 

<400> 5 

gaattcgccc ttctaatacg actcactata gggcaagcag tggtatcaac gcagagtacg 60 
cggggagctc tgacagagga ggccagtcct ggaattgatt cctagttcct cacgttcagt 120 
gatgagtatt gatcacagac ccctcaccat gaacttcggg ctcagattga ttttccttgt 180 
cctcacttta aaaggtgtcc agtgtgacgt gaagctggtg gagtctgggg aaggcttagt 240 
gaagcctgga gggtccctga aactctcctg tgcagcctct ggaatcactt tcagtaggta 
tgccatgtct tgggttcgcc agactccaga gaagaggctg gagtgggtcg catacattag 



agacaatgcc aggaacaccc tgtacctgca aatgagcagt ctgaagtctg aggacacagc 



cacggtcacc gtctcctcag ccaaaacaac agccccatcg gtctatccac tggcccctgt 
gtgtggaggt acaactggct cctcggtgac tctaggatgc ctggtcaagg gttatttccc 



300 
360 



tagtggtggt gattacatca actatgcaga cactgtgaag ggccgattca ccatctccag 420 



480 



catgtattac tgtacaagag taactccata ttggtacttc gatgtctggg gcacagggac 540 



600 

660 



tgagccagtg accttgacct ggaactctgg atccctgtcc agtggtgtgc acaccttccc 720 



780 



agctctcctg cagtctgacc tctacaccct cagcagctca gtgactgtaa cctcgagcac 
ctggcccagc cagtccatca cctgcaatgt ggcccacccg gcaagcagca ccaaggtgga 840 



caagaaaatt gagcccagag ggcccacaat caagccctgt cctccatgca aatgcccagc 
acctaacctc ttgggtggac catccgtctt catcttccct ccaaagatca aggatgtact 
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900 
960 
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catgatctcc ctgagcccca tagtcacatg tgtggtggtg gatgtgagcg aggatgaccc 1020 

agatgtccag atcagctggt ttgtgaacaa cgtggaagta cacacagctc agacacaaac 1080 

ccatagagag gattacaaca gtactctccg ggtggtcagt gccctcccca tccagcacca 1140 

ggactggatg agtggcaagg agttcaaatg caaggtcaac aacaaagacc tcccagcgcc 1200 

catcgagaga accatctcaa aacccaaagg gtcagtaaga gctccacagg tatatgtctt 1260 

gcctccacca gaagaagaga tgactaagaa acaggtcact ctgacctgca tggtcacaga 1320 

cttcatgcct gaagacattt acgtggagtg gaccaacaac gggaaaacag agctaaacta 1380 

caagaacact gaaccagtcc tggactctga tggttcttac ttcatgtaca gcaagctgag 1440 

agtggaaaag aagaactggg tggaaagaaa tagctactcc tgttcagtgg tccacgaggg 1500 

tctgcacaat caccacacga ctaagagctt ctcccggact ccgggtaaat gagatctcgg 1560 

<210> 6 
<211> 815 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Anti-PrP mAb L chain 

<400> 6 

gaattcgccc ttaagcagtg gtatcaacgc agagtacgcg gggagctgcc aggagcctaa 60 
taaagcatcc tctcttccag ctctcagaga tggagacaga cacactcctg ctatgggtgc 120 
tgctgctctg ggttccaggt tccacaggtg acattgtgct gacccaatct ccagcttctt 180 
tgggtgtgtc tctagggcag agggccacca tatcctgcag agccagtgaa agtgttgata 240 
gttatggcaa tagttttatg cactggtacc agcagaaacc aggacagcca cccaaagtcc 
tcatctatcg tgcatccaat cgagaatctg ggatccctgc caggttcagt ggcagtgggt 
ctaggacaga cttcaccctc accattaatc ctgtggaggc tgatgatgtt gcaacctatt 
actgtcagca aagtaatgag gatccgtata cattcggagg ggggaccaag ctggaaataa 
aacgggctga tgctgcacca actgtatcca tcttcccacc ctcgagtgag cagttaacat 540 
ctggaggtgc ctcagtcgtg tgcttcttga acaacttcta ccccaaagac atcaatgtca 600 

ffiiE# 2005-3032415 



300 
360 
420 
480 
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agtggaagat tgatggcagt gaacgacaaa atggcgtcct gaacagttgg actgatcagg 660 

acagcaaaga cagcacctac agcatgagca gcaccctcac gttgaccaag gacgagtatg 720 

aacgacataa cagctatacc tgtgaggcca ctcacaagac atcaacttca cccattgtca 780 

agagcttcaa caggaatgag tgttaaggat ccgcg 815 



<210> 7 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Adapter sequence 

<400> 7 

aagcagtggt atcaacgcag agtacgcggg 30 



<210> 8 

<211> 45 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Universal primer 

<400> 8 

ctaatacgac tcactatagg gcaagcagtg gtatcaacgc agagt 45 



<210> 9 

<211> 36 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 5' RACE primer 

<400> 9 

tcactcgagg gtgggaagat ggatacagtt ggtgca 36 



<210> 10 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> PCR primer 

<400> 10 

accctcgagt gagcagttaa catctggagg tg 



<210> 11 

<211> 36 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 11 

cgcggatcct taacactcat tcctgttgaa gctctt 



<210> 12 

<211> 23 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 5' RACE primer 

<400> 12 

cttgaccagg catcccaggg tea 



<210> 13 

<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 13 

cctggatctg ctgcccaaac taact 



<210> 14 

<211> 25 

<212> DNA 

<213> Artificial Sequence 



<220> 

<223> PCR primer 
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<400> 14 

cggaaagtgc tgttgaactg ctcct 



<210> 15 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 15 

aggtgcacac agctcagacg caac 



<210> 16 

<211> 33 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 16 

ccgagatctc atttaccagg agagtgggag agg 



<210> 17 

<211> 25 

<212> DNA 

<213> Artificial Sequence 



33 



<220> 

<223> PCR primer 

<400> 17 

cggagatttt gcatattgca gcagt 



<210> 18 

<211> 28 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PCR primer 



<400> 18 

ttJiE# 2005-3032415 
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aatagtctac aaaatcttca gactcaag 



<210> 19 

<211> 23 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PCR primer 

<400> 19 

cagtctcact tgtcgggcaa gtc 



<210> 20 

<211> 26 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PCR primer 

<400> 20 

atctaaactg gatgtggcgt agatca 



<210> 21 

<211> 23 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PCR primer 

<400> 21 

gagccagtga ccttgacctg gaa 



<210> 22 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> 5' RACE primer 

<400> 22 

cacattgcag gtgatggact ggc 
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<210> 23 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 23 

agtacacagc tcagacacaa acc 



<210> 24 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 24 

ctcatccagt cctggtgctg gat 



<210> 25 

<211> 24 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PCR primer 

<400> 25 

ccgagatctc atttacccgg agtc 



<210> 26 

<211> 26 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PCR primer 

<400> 26 

attgtcattg cagtcaggac tcagca 



<210> 27 



#® 2 0 0 4 - 



10 0 6 4 9 



<211> 24 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> PCR primer 



<400> 27 

actcagcatg gacatgaggg ctcc 
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